The essential oils obtained by hydrodistillation of the aerial parts of Valeriana parviflora (Trevir) BM Vadillo, an endemic species of the Venezuelan Andes, collected from the same location in two different seasons (dry and rainy) of the year, were analyzed by GC/MS. The essential oil obtained during the dry season showed linalool (11.9%), eugenol (8.9%), p-menth-1-en-9-al (8.7%) and -terpineol (7.7%) as main components, while the oil obtained from the rainy season collection showed o-xylol (16.2%), 3-methyl isovaleric acid (10.6%) and geranial (9.5%) as major compounds. Some of the differences in the composition of these oils might be due to the climatic conditions at the time of harvesting.
The genus Valeriana (Valerianaceae) is composed of approximately 350 species that are widely distributed in temperate regions of Europe, Asia, North America and along the American Andes, especially in the "páramo"; the species grow at around 3000 to 5000 m above sea level [1] . In Venezuela, this genus comprises 16 species, of which nine are endemic [2] .
V. officinalis L., a common species widely used in Europe, is frequently referred to as Valerian in pharmacopeias. V. edulis Nutt. and V. wallachii D.C. are also used in phytomedicine, commercialized as tablets, capsules, tinctures and teas. These species are reported to have sedative and anxiolytic properties, but are also used as spasmolytics to treat gastrointestinal disorders [3] . Other species are also used in traditional medicine worldwide. V. wallachii from India has been used for the treatment of jaundice and pain [4] . The aerial parts of this species collected from Himalaya showed antimicrobial activity against pathogenic bacteria [5], while root extracts showed activity against Leishmania donovani and L. major [6] , as well as anthelmintic properties [7] .
The essential oil composition of different Valeriana species has also been investigated. V. officinalis from China showed patchoulol (16.7%), α-pinene (14.8%) and β-humulene (8.2%) among the major compounds; this oil also revealed a broad spectrum antibacterial activity with MIC values ranging from 62.5 μg/mL to 400 μg/mL, along with moderate antioxidant activity [8] . A study conducted with several Valeriana species collected in Serbia and Montenegro reported the major constituents of the essential oil of V. officinalis as α-kessyl acetate (15.4 %) and bornyl acetate (14.2%), of V. pancicii Halácsy et Bald as patchouli alcohol (36.8%), and of V. bertiscea Pancic, V. montana L. and V. brauniiblanquetii Lakušic as isovaleric acid (13.2-39.0%) and 3-methyl valeric acid (10.0-30.8 %) [9] .
V. alliariifolia Adams essential oil showed 68 components, the major ones being isovaleric acid (28.6%), δ-guaiane (7.2%), α-humulene (4.7%), hexadecanoic acid (4.3%), valeric acid (3.7%) and humulene epoxide-II (3.6%) [10] . The essential oils of the aerial parts (AP) and rhizomes (R) of V. dioscoridis Sibth. et. Sm. was composed mainly of patchouli alcohol (13.4%, AP; 15.7%, R), α-pinene (6.7%, AP; 8.6%, R) and β-pinene (5.8%, AP; 7.0%, R); these oils also exhibited high antifungal activity [11] . V. sisymbriifolia Vahl, endemic to Iran, exhibited p-cresol, valeric acid, 3-methylvaleric acid, α-pinene, camphene, borneol, bornyl acetate and cis-α-bisabolene among its main constituents [12] .
So far, there are no reports on the use in traditional medicine of any Valeriana species growing in Venezuela. Our continuing interest in the evaluation of the chemical composition of endemic plants growing in the Venezuelan Andes, has led us to investigate the chemical composition of the essential oil from aerial parts of V. parviflora (Trevir.) V.M. Badillo [13] , an endemic shrub, 1-3 m tall. This species is known by locals for its strong and unpleasant odor, which is typical of these species. To the best of our knowledge, this is the first report on the chemical composition of the essential oil of this species.
The yellow colored essential oils, obtained by hydrodistillation, were analyzed by gas chromatography (GC) and gas chromatography-mass spectrometry (GC-MS). The general chemical profile, content and retention indices of the samples are summarized in Table 1 . Fourteen constituents were identified in the essential oil of the aerial parts collected in February 2013, representing 85.7% of the total oil. The main compounds were linalool (11.9%), eugenol (8.9 %), p-menth-1-en-9-al (8.7%) and -terpineol (7.7%). The oxygenated monoterpene fraction was the most abundant (32.6%). 3-Methylvaleric acid and its derivatives counted for 13.2%, being represented mainly by 3-methylvaleric acid (3.6%), benzyl isovalerate (4.9%), cis-3-hexenyl isovalerate (2.7 %) and trans-2-hexenyl valerate (2.0 %).
On the other hand, the essential oil of V. parviflora collected in September 2012 showed fifty-five compounds, representing 84.9% of the total oil. Major constituents were o-xylol (16.2%), 3methyl isovaleric acid (10.6%) and geranial (9.5%). Oxygenated monoterpenes were the most abundant (19.8%), followed by [14, 17] norisoprenoids (19.1%). 3-Methylvaleric acid and derivatives counted for 16.1%, represented mainly by 3-methyl isovaleric acid (10.6 %), 3-methyl valeric acid (2.9 %) and isovaleric acid (1.6%); two compounds could not be identified. MS analysis showed a very similar profile (Table 1) indicating two possible hydrocarbon isomers. Two data bases, Wiley 275 and Nist05, as well as information published in reference [14] were carefully reviewed, but matches of similar compounds could not be found. Further investigations and different data base comparisons are required in order to identify these compounds.
The present results are consistent with previous reports for other Valeriana species where oxygenated monoterpenes have been the dominant constituents [15] . However, several differences might also be noted compared with essential oils of other Valeriana species collected in China [8] and Turkey [10] , where major compounds reported were patchouli alcohol (13.4% and 36.8%), kessyl acetates (0.9%-15.4%), valeranona (5.8%-18.2%) and valerenic acid (5.0%-28.0%).
In the present investigation, differences were observed between the two oils studied. Regarding the amount of constituents, sample B was richer (55 compounds, September 2012, rainy season) than sample A (14 components, February 2013, dry season). Concerning oxygenated sesquiterpenes, in sample B these counted for 4.2% while sample A lacked this type of constituent. Norisoprenoids were more abundant in sample B (19.1%) than sample A (8.9 %). This clear difference between the two samples might be due to climatic conditions. It is well documented that essential oil yield may vary considerably depending on the time of the year of plant collection and is also influenced by environmental conditions at the time of harvesting [16] . In the present analysis neither valerenic acid nor valeranona were detected; these are responsible for the sedative or hypnotic effects attributed to the essential oil of Valeriana species. Both oils were significantly different from those reported in the literature for other Valeriana species in which kessyl alcohol, patchouli alcohol and valeric acid are the major compounds [8, 9, 11] .
The present results have verified that geographic location, altitude, weather conditions and others environmental factors influence the chemical composition of essential oils. Isolation of essential oil: Fresh leaves (950 g September; 1,250 g February) were subjected to hydrodistillation for 4 h using a Clevenger-type apparatus. The oils (0.3 mL and 0.6 mL, respectively) were dried over anhydrous sodium sulfate and stored in sealed vials at + 4°C in the dark until analyzed. The yields (0.03% September, and 0.05% February) were calculated based on the dry weight of plant material.
Experimental

Gas chromatography (GC) and gas chromatography-mass spectrometry (GC-MS):
Retention indices were calculated relative to C8-C24 n-alkanes, and compared with values reported in the literature [16, 21] . Identification of the oil components was based on the Wiley MS Data Library (6th ed.), followed by comparisons of MS data with published literature [14] .
